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(54) SPIN COATING METHOD 

(57)Abstract: 

PURPOSE: To form an even film by supplying a 



substrate with the air current so controlled that the 
temperature and humidity are different for each area 
divided along the rotational radial direction of the 
substrate. 

CONSTITUTION: An air current supply duct device 30 is 
provided with a cylindrical central part air current supply 
duct 9 which supplies around the central part on the 
surface of a wafer 1 with air current and a peripheral 
part air current supply duct 1 1 which supplies around 
the peripheral part on the surface of the wafer 1 with air 
current. The respective air current so controlled that 
the temperature and humidity are different is supplied to 
the wafer 1 from the central part air current supply duct 
9 and the peripheral part air current supply duct 1 1 for 




forming a film of even thickness. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAg4a4otDA405166712P... 2005/02/07 



Searching -PAJ 2/2 v 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAg4a4otDA405166712P... 2005/02/07 



1/1 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The revolution method of application characterized by to supply to a substrate the air 
current which were classified in the radius-of^gyration direction of a substrate, and which was 
controlled so that the both sides of temperature and humidity differed for every field with a 
division charging means have the air supplying opening divided in the shape of a concentric circle 
to the center of rotation of a substrate in the revolution method of application which forms a 
thin film on a substrate with the coating liquid supplied to the substrate by rotating a substrate. 
[ two or more ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the revolution method of application which 
supplies air currents, such as pure air, from the upper part of a substrate, and makes thickness 
of a thin film homogeneity especially about the revolution method of application which applies 
coating liquid, such as photoresist material, SOG material, and dopant material, to various kinds 
of substrates, such as a semi-conductor wafer, a glass substrate for liquid crystal displays, a 
glass substrate for optical disks, and a glass substrate for photo masks. 
[0002] 

[Description of the Prior Art] In case revolution spreading of the coating liquid is carried out 
from the former at a substrate, a general inclination makes homogeneity the surrounding 
environmental conditions (temperature, humidity, wind speed, etc.) of a substrate as much as 
possible. However, since extent of the wind end by the core and periphery of a substrate differs, 
an environmental condition is not necessarily actually fixed in a revolution of a substrate, even if 
it only makes the surrounding environmental condition of a substrate into homogeneity on a 
substrate front face. For this reason, comparatively, by the periphery, the operation which the 
solvent component of coating liquid tends to volatilize, a diffusion fluidity falls since it is in a 
situation on the front face of a substrate which supplied coating liquid with viscosity high as a 
result, and is shaken off with a centrifugal force may fall, and the film may become thick by the 
periphery. Moreover, even if a diffusion fluidity falls similarly in a certain case, the coating liquid 
which has coating liquid which has dispersed with the centrifugal force in the periphery of a 
substrate may be pulled strongly, and the film may become thin by the periphery at reverse. 
[0003] Especially, recently, it is becoming still more difficult with diameter[ of macrostomia ]- 
izing of substrates, such as inch[ 8 ]-izing of a semi-conductor wafer, to form the thin film of 
thickness uniform only by making the surrounding environmental condition of a substrate into 
homogeneity. 

[0004] Then, what forms uniform thickness by controlling the flow rate of the air current from 
the upper part of a substrate as an approach of making thickness homogeneity (JP,63-72373,A) 
is proposed. By establishing a truncated-cone-like guide means, dividing an air current into 
plurality so that the upper part of a substrate may be covered for the perimeter of a substrate in 
a wrap cup, and controlling the flow rate of each air current by the flow regulation means, this 
tends to supply an air current so that a flow rate may be differed in the radius-of-gyration 
direction of a substrate, and it is going to form uniform thickness all over a substrate. 
[0005] Moreover, the technique given in JP,62-225268,A is known as other conventional 
examples. This technique tends to improve the homogeneity of thickness by establishing the 
exhaust air structure which controls the direction which exhausts independently the washing gas 
once supplied to the substrate, and displacement. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if it is in such the conventional method of 
application, it has the following troubles. 

[0007] That is, although an air current is divided into plurality, the flow rate of each air current is 
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controlled or the exhaust air direction and displacement of an air current are controlled 
independently, the Prior art is difficult for controlling the flow rate and displacement of an air 
current as it was meant so that uniform thickness might be formed actually. A different air 
current of the plurality by which a flow rate and displacement were controlled on the substrate 
undertakes effect mutually, and, as for this, it has become a cause that control of the flow rate 
of an air current or displacement is less than the front face of a substrate. Consequently, there 
is a problem that it is difficult to form uniform thickness only by supplying the air current which 
changed a flow rate and displacement in the radius-of-gyration direction of a substrate. 
[0008] This invention is made in order to solve such a conventional trouble, and it aims at 
offering the revolution method of application which forms a uniform thin film by supplying to a 
substrate the air current controlled so that the both sides of temperature and humidity differed 
in the radius-of-gyration direction of a substrate. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the revolution 
method of application concerning this invention In the revolution method of application which 
forms a thin film on a substrate with the coating liquid supplied to the substrate by rotating a 
substrate He is trying to supply to a substrate the air current which were classified in the 
radius-of-gyration direction of a substrate in the shape of a concentric circle and which was 
controlled so that the both sides of temperature and humidity differed for every field with a 
division charging means to have the air supplying opening divided in the shape of a concentric 
circle to the center of rotation of a substrate. [ two or more ] 
[0010] 

[Function] Since the air current which were classified in the radius-of-gyration direction of a 
substrate and which was controlled so that the both sides of temperature and humidity differed 
for every field is supplied to a substrate from the air supplying opening which the division supply 
means divided in the shape of a concentric circle to the center of rotation of a substrate 
according to the revolution method of application concerning this invention, the homogeneity of 
thickness can be raised. That is, since the perimeter of a substrate is usually in the condition of 
having been opened by atmospheric pressure, in the field on the substrate referring to such an 
air current when it is high in the humidity of an air current, namely, a water vapor pressure is 
made high in the part which has the air supplying opening made temporary by the two or more 
division here in the ambient atmosphere of an atmospheric-air open system since the total 
pressure is atmospheric pressure, if coating liquid is a hydrophilic property and it will be 
oleophilic, the steamy partial pressure of the solvent component will fall. On the other hand, if 
humidity of a charging style is made low, the steamy partial pressure of the solvent component 
of coating liquid goes up. 

[001 1] Moreover, in a part with an air supplying opening, in the field on the substrate which 
touches such an air current if temperature of a charging style is made high, if the steamy partial 
pressure of the solvent component of the coating liquid on a substrate goes up and temperature 
of a charging style is made low, the steamy partial pressure of the solvent component of coating 
liquid falls. 

[0012] For this reason, by supplying the air current controlled in the part with the air supplying 
opening carried out by the two or more division to differ the both sides of temperature and 
humidity from other parts of an air supplying opening the conventional example — ** — extent 
which the solvent component of coating liquid evaporates in the field on the substrate which 
compares and touches such an air current — changing — the fluidity of the coating liquid in the 
field on a substrate — other fields and homogeneity — or it can be intentionally different. 
[0013] Then, in a part with the air supplying opening carried out by the two or more division, by 
changing the both sides of temperature and humidity with other parts of an air supplying opening, 
it is canceled because canceling the ununiformity of the thickness by the fluidity of coating liquid 
being uneven by making the fluidity of coating liquid into homogeneity operates the fluidity of 
coating liquid intentionally so that the ununiformity of the thickness by elements other than a 
fluidity may also negate the element from the first. 
[0014] 
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[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 is 
the sectional view of the 1 st revolution coater used for the revolution method of application 
concerning this invention. This revolution coater mainly consists of a body 20 of a coater, and 
air-current supply duct equipment 30. 

[0015] The body 20 of a coater is equipped with the spin chuck 2 which supports the semi- 
conductor wafer 1 (it is only described as a wafer below), the spindle 3 for rotating a wafer 1 by 
thousands revolutions, a rectification means 4 to prepare an air current in the lower part of a 
wafer 1, the cup 5 constituted so that a wafer 1 may be covered from a perimeter, and the 
exhaust port 6 which is open for free passage for the exhaust air means (not shown) for 
exhausting the air current in this cup 5. When it is arranged in the condition that the nozzle for 
coating liquid supply of a photoresist etc. (not shown) placed the delivery upside down, this 
nozzle moves above a wafer 1 when applying coating liquid on a wafer 1, and not applying above 
a spin chuck 2, it evacuates to the location on the side of a cup 5. 

[0016] On the other hand, the air-current supply duct equipment 30 which divides and supplies 
an air current to the top face of a wafer 1 at plurality is formed above the body 20 of a coater. 
This air-current supply duct equipment 30 is equipped with the periphery air-current supply duct 
1 1 on the front face of a wafer 1 which supplies an air current to a periphery comparatively while 
it is formed in the outside of the core air-current supply duct 9 of the shape of a cylinder on the 
front face of a wafer 1 which supplies an air current to a core comparatively, and this core air- 
current supply duct 9 in the shape of a concentric circle. 

[0017] The center-section air-current supply duct 9 is opened for free passage by the 1st 
temperature and the humidity control unit 7, and the air current air-conditioned in this unit 9 
passes the punching plate 8, and is mainly supplied toward the core of a wafer 1 from the 1st air 
supplying opening 10. The punching plate 8 prepared in the center-section air-current supply 
duct 9 is carrying out the role of the flow resistance for supplying an air current uniformly from 
the center-section air-current supply duct 9. Moreover, the 2nd temperature and the humidity 
control unit 12 are open for free passage, and the periphery air-current supply duct 11 is air- 
conditioning the air current so that the both sides of temperature and humidity may differ from 
the air current air-conditioned in above-mentioned 1st temperature and humidity control unit 7. 
And this air-conditioned air current passes a slit 13, and is mainly supplied toward the periphery 
of a wafer 1 from the 2nd air supplying opening 14. In the 2nd air supplying opening 14, this slit 
13 carries out rate-limiting [ of the air current in the periphery air—current supply duct 1 1 ], and 
it is prepared from the whole opening surface of the 2nd air supplying opening 14 so that 
homogeneity can be supplied if possible, so that it may not charge strongly only the 
neighborhood near the free passage section with the 2nd temperature and the humidity control 
unit 12. 

[0018] Furthermore, a migration means (not shown) to move the air-current supply duct 
equipment 30 constituted as mentioned above to locations other than the upper part of a wafer 
1 and the upper part is established. This migration means moves air-current supply duct 
equipment 30 above a wafer 1, when supplying an air current to a wafer 1, and when it does not 
supply, it is made to evacuate it to locations other than the upper part of a wafer 1 . 
[0019] In addition, the temperature of the air current supplied although the air current currently 
air-conditioned in the 1st temperature, the humidity control unit 7, and the 2nd temperature and 
a humidity control unit 12 is controlled so that the both sides of temperature and humidity differ, 
respectively is 20-30 degrees C, humidity is the range of 40 - 50%RH (relative humidity), and the 
rate of flow is 0. several m/min (dozens cm/min). It is desirable to make it extent. 
[0020] Next, the revolution method of application concerning this invention using the revolution 
coater of the above 1st is explained. First, before starting a spindle 3, a wafer 1 is carried in in a 
revolution coater with the conveyance means which is not illustrated, and it lays on a spin chuck 
2, and holds by performing vacuum adsorption etc. And a nozzle is moved above a wafer 1. At 
this time, air-current supply duct equipment 30 is evacuated to the location on the side of a cup 
5, and extent which a wafer 1 moves [ carrying in or / nozzle ] in the upper location of a cup 5. 
[0021] In this condition, the coating liquid of the specified quantity is applied on a wafer 1 from 
the delivery of a nozzle, and a nozzle is immediately evacuated from the wafer 1 upper part after 
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that. Or coating liquid is supplied operating a spindle 3 previously and rotating a wafer 1 
comparatively at a low speed (for example, 1000 or less rpm), and a nozzle is immediately 
evacuated from the upper part of a substrate 1 after that. Then, the evacuated air-current 
supply duct equipment 30 moves above a wafer 1 with a migration means, and descends to about 
20mm on the front face of a wafer 1 further. 

[0022] Subsequently, the air current which were classified in the radius-of^gyration direction of 
a wafer 1 in the shape of a concentric circle and which changed the both sides of temperature 
and humidity for every field is supplied, for example, in being easy to evaporate a solvent 
component by the periphery of a wafer 1 as compared with the core of a wafer 1 In the relative 
comparison between the 1st and 2nd both temperature and humidity control unit beforehand An 
air current with low humidity is air-conditioned at an elevated temperature with the 1st 
temperature and the humidity control unit 7, and the humid air current is air-conditioned at low 
temperature with the 2nd temperature and the humidity control unit 12, respectively, and the 
air-conditioned air current is supplied to the core and periphery of a wafer 1, respectively. If it 
does so, it will cross all over a wafer 1 and evaporation of the solvent component from coating 
liquid will become homogeneity. On the other hand, most air currents supplied to the wafer 1 are 
exhausted from an exhaust port 6 by the exhaust air means. 

[0023] In addition, since the both sides of temperature and humidity are somewhat mixed while 
flowing even to a wafer 1, in directly under [ of the 1st air supplying opening 10 and the 2nd air 
supplying opening 14 / boundary ], as for the air current supplied from the 1st air supplying 
opening 10 and the 2nd air supplying opening 14, the thickness of the coating liquid on a wafer 1 
does not change suddenly. Moreover, although there is a possibility of producing the 
inconvenience by changing like producing the ununiformity of thickness when an air current is 
confused on the boundary of air currents where a flow rate is different, with a means to control 
the flow rate of an air current by the truncated-cone-like guide means like a Prior art, there is 
no possibility of producing turbulence of an air current in this invention controlled so that the 
both sides of temperature and humidity differ. 

[0024] The above is the revolution method of application concerning this invention, as a result of 
evaporation of the solvent component from coating liquid becoming homogeneity, it goes across 
thickness all over a wafer 1, and it becomes homogeneity. In addition, what is necessary is for a 
process which supplies an air current to explain, after applying coating liquid on a wafer 1, but 
just to prepare above-mentioned this example more nearly up than the space where it is not 
necessary to make move air-current supply duct equipment 30 with a migration means, and is 
the upper part of a wafer 1 and a nozzle moves, where air-current supply duct equipment 30 is 
fixed when always supplying the air current which changed the both sides of temperature and 
humidity to the wafer 1. 

[0025] Moreover, the revolution coater used for the revolution method of application concerning 
this invention can consider various equipments. Drawing 2 is the sectional view of the 2nd 
revolution coater used for the revolution method of application concerning this invention. A 
different point from the 1st revolution coater is a point of having formed the air-current exhaust 
duct 16 between the core air-current supply duct 9 and the periphery air-current supply duct 
11. And the air current which was made into the shape of a concentric circle by the two or more 
division in the radius-of-gyration direction of a wafer 1 and which was controlled so that the 
both sides of temperature and humidity differed for every field is supplied with this revolution 
coater as well as the revolution method of application which used the 1st revolution coater. 
However, although most air currents supplied to the wafer 1 are exhausted from an exhaust port 
6, it is exhausted by the exhaust air means which a part of air current does not illustrate through 
the slit 17 and damper 15 which are formed in the air-current exhaust duct 16 from an exhaust 
port 1 8. In addition, in order that a damper 1 5 may adjust an exhaust stream, the slit 1 7 is 
formed, respectively, in order to carry out rate-limiting [ of the exhaust stream ]. 
[0026] Drawing 3 is the sectional view of the 3rd revolution coater used for the revolution 
method of application concerning this invention. A different point from the 1st revolution coater 
is a point of having established from the perimeter the air-current supply duct 19 which supplies 
an air current for the air current air-conditioned in the 1 st temperature and the humidity control 
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unit 7 to the body of coater 20 whole instead of and the body 20 of a coater for the wrap body 
material 21. [ the center-section air-current supply duct 9 ] And in this revolution coater, the air 
current air-conditioned in the 1st temperature and the humidity control unit 7 passes the 
punching plate 8, and is supplied to the wafer 1 whole, and the air current air-conditioned in the 
2nd temperature and the humidity air conditioning unit 12 is supplied to the annular field 
according to the plane view of the boundary of the core on a wafer 1 , and a periphery through a 
slit 13. 

[0027] Like [ the revolution method of application using which revolution coater ] the case where 
the 1st revolution coater is used, it goes across thickness all over a substrate, and it becomes 
homogeneity. 
[0028] 

[Effect of the Invention] Since the air current which were classified in the radius-of-gyration 
direction of a substrate in the shape of a concentric circle and which was controlled for every 
field so that the both sides of temperature and humidity differed is supplied according to this 
invention as explained above raising evaporation of a solvent component intentionally so that a 
certain element which it crosses all over a substrate, and evaporation of the solvent component 
from coating liquid becomes homogeneity, or makes thickness an ununiformity may be negated - 
- it can be made low, consequently the thin film of uniform thickness can be formed on a 
substrate. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the revolution method of application which 
supplies air currents, such as pure air, from the upper part of a substrate, and makes thickness 
of a thin film homogeneity especially about the revolution method of application which applies 
coating liquid, such as photoresist material, SOG material, and dopant material, to various kinds 
of substrates, such as a semi-conductor wafer, a glass substrate for liquid crystal displays, a 
glass substrate for optical disks, and a glass substrate for photo masks. 
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PRIOR ART 



[Description of the Prior Art] In case revolution spreading of the coating liquid is carried out 
from the former at a substrate, a general inclination makes homogeneity the surrounding 
environmental conditions (temperature, humidity, wind speed, etc.) of a substrate as much as 
possible. However, since extent of the wind end by the core and periphery of a substrate differs, 
an environmental condition is not necessarily actually fixed in a revolution of a substrate, even if 
it only makes the surrounding environmental condition of a substrate into homogeneity on a 
substrate front face. For this reason, comparatively, by the periphery, the operation which the 
solvent component of coating liquid tends to volatilize, a diffusion fluidity falls since it is in a 
situation on the front face of a substrate which supplied coating liquid with viscosity high as a 
result, and is shaken off with a centrifugal force may fall, and the film may become thick by the 
periphery. Moreover, even if a diffusion fluidity falls similarly in a certain case, the coating liquid 
which has coating liquid which has dispersed with the centrifugal force in the periphery of a 
substrate may be pulled strongly, and the film may become thin by the periphery at reverse. 
[0003] Especially, recently, it is becoming still more difficult with diameter[ of macrostomia ]- 
izing of substrates, such as inch[ 8 ]-izing of a semi-conductor wafer, to form the thin film of 
thickness uniform only by making the surrounding environmental condition of a substrate into 
homogeneity. 

[0004] Then, what forms uniform thickness by controlling the flow rate of the air current from 
the upper part of a substrate as an approach of making thickness homogeneity (JP,63-72373,A) 
is proposed. By establishing a truncated-cone-like guide means, dividing an air current into 
plurality so that the upper part of a substrate may be covered for the perimeter of a substrate in 
a wrap cup, and controlling the flow rate of each air current by the flow regulation means, this 
tends to supply an air current so that a flow rate may be differed in the radius-of^gyration 
direction of a substrate, and it is going to form uniform thickness all over a substrate. 
[0005] Moreover, the technique given in JP,62-225268,A is known as other conventional 
examples. This technique tends to improve the homogeneity of thickness by establishing the 
exhaust air structure which controls the direction which exhausts independently the washing gas 
once supplied to the substrate, and displacement. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, in this invention, the air current which were 
classified in the radius-of-gyration direction of a substrate in the shape of a concentric circle 
and which was controlled for every field so that the both sides of temperature and humidity 
differed is supplied, therefore, the thing for which evaporation of a solvent component is 
intentionally raised so that a certain element which it crosses all over a substrate, and 
evaporation of the solvent component from coating liquid becomes homogeneity, or makes 
thickness an ununiformity may be negated — it can be made low, consequently the thin film of 
uniform thickness can be formed on a substrate. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/02/07 



1/1 ^— V 

• v " 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, if it is in such the conventional method of 
application, it has the following troubles. 

[0007] That is, although an air current is divided into plurality, the flow rate of each air current is 
controlled or the exhaust air direction and displacement of an air current are controlled 
independently, the Prior art is difficult for controlling the flow rate and displacement of an air 
current as it was meant so that uniform thickness might be formed actually. A different air 
current of the plurality by which a flow rate and displacement were controlled on the substrate 
undertakes effect mutually, and, as for this, it has become a cause that control of the flow rate 
of an air current or displacement is less than the front face of a substrate. Consequently, there 
is a problem that it is difficult to form uniform thickness only by supplying the air current which 
changed a flow rate and displacement in the radius-of-gyration direction of a substrate. 
[0008] This invention is made in order to solve such a conventional trouble, and it aims at 
offering the revolution method of application which forms a uniform thin film by supplying to a 
substrate the air current controlled so that the both sides of temperature and humidity differed 
in the radius-of^gyration direction of a substrate. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned object, the revolution 
method of application concerning this invention In the revolution method of application which 
forms a thin film on a substrate with the coating liquid supplied to the substrate by rotating a 
substrate He is trying to supply to a substrate the air current which were classified in the 
radius-o^gyration direction of a substrate in the shape of a concentric circle and which was 
controlled so that the both sides of temperature and humidity differed for every field with a 
division charging means to have the air supplying opening divided in the shape of a concentric 
circle to the center of rotation of a substrate. [ two or more ] 
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OPERATION 

[Function] Since the air current which were classified in the radius-of-gyration direction of a 
substrate and which was controlled so that the both sides of temperature and humidity differed 
for every field is supplied to a substrate from the air supplying opening which the division supply 
means divided in the shape of a concentric circle to the center of rotation of a substrate 
according to the revolution method of application concerning this invention, the homogeneity of 
thickness can be raised. That is, since the perimeter of a substrate is usually in the condition of 
having been opened by atmospheric pressure, in the field on the substrate referring to such an 
air current when it is high in the humidity of an air current namely, a water vapor pressure is 
made high in the part which has the air supplying opening made temporary by the two or more 
division here in the ambient atmosphere of an atmospheric-air open system since the total 
pressure is atmospheric pressure, if coating liquid is a hydrophilic property and it will be 
oleophilic, the steamy partial pressure of the solvent component will fall: On the other hand, if 
humidity of a charging style is made low, the steamy partial pressure of the solvent component 
of coating liquid goes up. 

[0011] Moreover, in a part with an air supplying opening, in the field on the substrate which 
touches such an air current if temperature of a charging style is made high, if the steamy partial 
pressure of the solvent component of the coating liquid on a substrate goes up and temperature 
of a charging style is made low, the steamy partial pressure of the solvent component of coating 
liquid falls. 

[0012] For this reason, the thing for which the air current controlled in the part with the air 
supplying opening carried out by the two or more division to differ the both sides of temperature 
and humidity from other parts of an air supplying opening is supplied, the conventional example - 
- ** — extent which the solvent component of coating liquid evaporates in the field on the 
substrate which compares and touches such an air current — changing — the fluidity of the 
coating liquid in the field on a substrate — other fields and homogeneity — or it can be 
intentionally different. 

[0013] Then, in a part with the air supplying opening carried out by the two or more division, by 
changing the both sides of temperature and humidity with other parts of an air supplying opening, 
it is canceled because canceling the ununiformity of the thickness by the fluidity of coating liquid 
being uneven by making the fluidity of coating liquid into homogeneity operates the fluidity of 
coating liquid intentionally so that the ununiformity of the thickness by elements other than a 
fluidity may also negate the element from the first. 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 is 
the sectional view of the 1st revolution coater used for the revolution method of application 
concerning this invention. This revolution coater mainly consists of a body 20 of a coater, and 
air-current supply duct equipment 30. 

[0015] The body 20 of a coater is equipped with the spin chuck 2 which supports the semi- 
conductor wafer 1 (it is only described as a wafer below), the spindle 3 for rotating a wafer 1 by 
thousands revolutions, a rectification means 4 to prepare an air current in the lower part of a 
wafer 1, the cup 5 constituted so that a wafer 1 may be covered from a perimeter, and the 
exhaust port 6 which is open for free passage for the exhaust air means (not shown) for 
exhausting the air current in this cup 5. When it is arranged in the condition that the nozzle for 
coating liquid supply of a photoresist etc. (not shown) placed the delivery upside down, this 
nozzle moves above a wafer 1 when applying coating liquid on a wafer 1 , and not applying above 
a spin chuck 2, it evacuates to the location on the side of a cup 5. 

[0016] On the other hand, the air-current supply duct equipment 30 which divides and supplies 
an air current to the top face of a wafer 1 at plurality is formed above the body 20 of a coater. 
This air~current supply duct equipment 30 is equipped with the periphery air-current supply duct 
1 1 on the front face of a wafer 1 which supplies an air current to a periphery comparatively while 
it is formed in the outside of the core air— current supply duct 9 of the shape of a cylinder on the 
front face of a wafer 1 which supplies an air current to a core comparatively, and this core air- 
current supply duct 9 in the shape of a concentric circle. 

[0017] The center-section air-current supply duct 9 is opened for free passage by the 1st 
temperature and the humidity control unit 7, and the air current air-conditioned in this unit 9 
passes the punching plate 8, and is mainly supplied toward the core of a wafer 1 from the 1st air 
supplying opening 10. The punching plate 8 prepared in the center-section air-current supply 
duct 9 is carrying out the role of the flow resistance for supplying an air current uniformly from 
the center-section air-current supply duct 9. Moreover, the 2nd temperature and the humidity 
control unit 12 are open for free passage/and the periphery air-current supply duct 11 is air- 
conditioning the air current so that the both sides of temperature and humidity may differ from 
the air current air-conditioned in above-mentioned 1 st temperature and humidity control unit 7. 
And this air-conditioned air current passes a slit 1 3, and is mainly supplied toward the periphery 
of a wafer 1 from the 2nd air supplying opening 14. In the 2nd air supplying opening 14, this slit 
13 carries out rate-limiting [ of the air current in the periphery air-current supply duct 11 ], and 
it is prepared from the whole opening surface of the 2nd air supplying opening 14 so that 
homogeneity can be supplied if possible, so that it may not charge strongly only the 
neighborhood near the free passage section with the 2nd temperature and the humidity control 
unit 12. 

[0018] Furthermore, a migration means (not shown) to move the air-current supply duct 
equipment 30 constituted as mentioned above to locations other than the upper part of a wafer 
1 and the upper part is established. This migration means moves air-current supply duct 
equipment 30 above a wafer 1, when supplying an air current to a wafer 1, and when it does not 
supply, it is made to evacuate it to locations other than the upper part of a wafer 1. 
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[0019] In addition, the temperature of the air current supplied although the air current currently 
air-conditioned in the 1st temperature, the humidity control unit 7, and the 2nd temperature and 
a humidity control unit 12 is controlled so that the both sides of temperature and humidity differ, 
respectively is 20-30 degrees C, humidity is the range of 40 - 50%RH (relative humidity), and the 
rate of flow is 0. several m/min (dozens cm/ min). It is desirable to make it extent. 
[0020] Next, the revolution method of application concerning this invention using the revolution 
coater of the above 1st is explained. First, before starting a spindle 3, a wafer 1 is carried in in a 
revolution coater with the conveyance means which is not illustrated, and it lays on a spin chuck 
2, and holds by performing vacuum adsorption etc. And a nozzle is moved above a wafer 1. At 
this time, air-current supply duct equipment 30 is evacuated to the location on the side of a cup 
5, and extent which a wafer 1 moves [ carrying in or / nozzle ] in the upper location of a cup 5. 
[0021] In this condition, the coating liquid of the specified quantity is applied on a wafer 1 from 
the delivery of a nozzle, and a nozzle is immediately evacuated from the wafer 1 upper part after 
that. Or coating liquid is supplied operating a spindle 3 previously and rotating a wafer 1 
comparatively at a low speed (for example, 1000 or less rpm), and a nozzle is immediately 
evacuated from the upper part of a substrate 1 after that. Then, the evacuated air-current 
supply duct equipment 30 moves above a wafer 1 with a migration means, and descends to about 
20mm on the front face of a wafer 1 further. 

[0022] Subsequently, the air current which were classified in the radius-of^gyration direction of 
a wafer 1 in the shape of a concentric circle and which changed the both sides of temperature 
and humidity for every field is supplied, for example, in being easy to evaporate a solvent 
component by the periphery of a wafer 1 as compared with the core of a wafer 1 In the relative 
comparison between the 1st and 2nd both temperature and humidity control unit beforehand An 
air current with low humidity is air-conditioned at an elevated temperature with the 1st 
temperature and the humidity control unit 7, and the humid air current is air-conditioned at low 
temperature with the 2nd temperature and the humidity control unit 12, respectively, and the 
air-conditioned air current is supplied to the core and periphery of a wafer 1, respectively. If it 
does so, it will cross all over a wafer 1 and evaporation of the solvent component from coating 
liquid will become homogeneity. On the other hand, most air currents supplied to the wafer 1 are 
exhausted from an exhaust port 6 by the exhaust air means. 

[0023] In addition, since the both sides of temperature and humidity are somewhat mixed while 
flowing even to a wafer 1, in directly under [ of the 1st air supplying opening 10 and the 2nd air 
supplying opening 14 / boundary ], as for the air current supplied from the 1st air supplying 
opening 10 and the 2nd air supplying opening 14, the thickness of the coating liquid on a wafer 1 
does not change suddenly. Moreover, although there is a possibility of producing the 
inconvenience by changing like producing the ununiformity of thickness when an air current is 
confused on the boundary of air currents where a flow rate is different, with a means to control 
the flow rate of an air current by the truncated-cone-like guide means like a Prior art, there is 
no possibility of producing turbulence of an air current in this invention controlled so that the 
both sides of temperature and humidity differ. 

[0024] The above is the revolution method of application concerning this invention, as a result of 
evaporation of the solvent component from coating liquid becoming homogeneity, it goes across 
thickness all over a wafer 1 , and it becomes homogeneity. In addition, what is necessary is for a 
process which supplies an air current to explain, after applying coating liquid on a wafer 1, but 
just to prepare above-mentioned this example more nearly up than the space where it is not 
necessary to make move air-current supply duct equipment 30 with a migration means, and is 
the upper part of a wafer 1 and a nozzle moves, where air-current supply duct equipment 30 is 
fixed when always supplying the air current which changed the both sides of temperature and 
humidity to the wafer 1 . 

[0025] Moreover, the revolution coater used for the revolution method of application concerning 
this invention can consider various equipments. Drawing 2 is the sectional view of the 2nd 
revolution coater used for the revolution method of application concerning this invention. A 
different point from the 1 st revolution coater is a point of having formed the air-current exhaust 
duct 16 between the core air-current supply duct 9 and the periphery air-current supply duct 
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1 1. And the air current which was made into the shape of a concentric circle by the two or more 
division in the radius-of-gyration direction of a wafer 1 and which was controlled so that the 
both sides of temperature and humidity differed for every field is supplied with this revolution 
coater as well as the revolution method of application which used the 1st revolution coater. 
However, although most air currents supplied to the wafer 1 are exhausted from an exhaust port 
6, it is exhausted by the exhaust air means which a part of air current does not illustrate through 
the slit 17 and damper 15 which are formed in the air-current exhaust duct 16 from an exhaust 
port 18. In addition, in order that a damper 15 may adjust an exhaust stream, the slit 17 is 
formed, respectively, in order to carry out rate-limiting [ of the exhaust stream ]. 
[0026] Drawing 3 is the sectional view of the 3rd revolution coater used for the revolution 
method of application concerning this invention. A different point from the 1st revolution coater 
is a point of having established from the perimeter the air-current supply duct 19 which supplies 
an air current for the air current air-conditioned in the 1st temperature and the humidity control 
unit 7 to the body of coater 20 whole instead of and the body 20 of a coater for the wrap body 
material 21. [the center-section air-current supply duct 9 ] And in this revolution coater, the air 
current air-conditioned in the 1st temperature and the humidity control unit 7 passes the 
punching plate 8 t and is supplied to the wafer 1 whole, and the air current air-conditioned in the 
2nd temperature and the humidity air conditioning unit 12 is supplied to the annular field 
according to the plane view of the boundary of the core on a wafer 1, and a periphery through a 
slit 13. 

[0027] Like [ the revolution method of application using which revolution coater ] the case where 
the 1 st revolution coater is used, it goes across thickness all over a substrate, and it becomes 
homogeneity. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the 1st revolution coater using the revolution method of 
application concerning this invention is shown. 

[Drawing 2] The sectional view of the 2nd revolution coater used for the revolution method of 
application concerning this invention is shown. 

[ Drawi ng 3] The sectional view of the 3rd revolution coater used for the revolution method of 
application concerning this invention is shown. 
[Description of Notations] 

I Wafer 

7 1st Temperature and Humidity Control Unit 

9 Center-Section Air-Current Supply Duct 

10 1st Air Supplying Opening 

I I Periphery Air-Current Supply Duct 

12 2nd Temperature and Humidity Control Unit 
14 2nd Air Supplying Opening 
20 Body of Coater 

30 Air-Current Supply Duct Equipment 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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(54) REGIST COATING DEVICE 

(57)Abstract: 

PURPOSE: To obtain a regist coating device which 
provides a regist film excellent in film thickness 
uniformity with no adhesion of regist mist by forming a 
first space above a second space enclosing the outer 
circumference of a substrate, and concurrently providing 
an air feed means below the back surface of the 
substrate. 

CONSTITUTION: A device is furnished with an envelope 
14 which encloses a substrate 1 and is opened at a 
section above the coating surface of the substrate, a 
ring shaped partitioning plate 15 partitioning the inside of 
the envelope into an upper and a lower section, a first 
exhaust passage 17, and with a second exhaust passage 
1 8 wherein the inner circumferential section of the 
partitioning plate is close to the outer circumferential 
section of the substrate while being positioned higher 
than the coating surface of the substrate, both a first 
place R1 formed by the partitioning plate 15 above the 
partitioning plate and a second place R2 similarly formed 
under the partitioning plate are communicated with the first exhaust passage 17 and the second 
exhaust passage 18 respectively, and the exhaust passage 18 is furnished with a closing means 
18a. Furthermore, an air feed means 19 is constituted to be disposed under the substrate in 
such a way that air is fed toward the circumferential section of the back surface of the 
substrate 1. By this constitution, when air in the space R1 is discharged during the time when it 
is suspended to discharge air from the space R2, air flow is generated from the back surface 
side of the substrate to the space R1 through the circumference of the substrate, this thereby 
prevents regist mist from being splashed onto the coating surface of the substrate. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detaiymain/wAAA9IaGtlDA404174848 2/14/2005 




[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://wwl9.ipdl.ncipi.go jp/P^^ 2/14/2005 



